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Are health inequalities evident at all ages?
There are well established health ± deprivation relationships
The notion that mortality inequalities across area deprivation 
may vary by age is logical
 Not every cause of death increases with age
 Not every cause of death related to the deprivation
Mortality (1997-99) ratio most : least deprived IMD quintile
Males Females
(Dibben & Popham, 2012 for England)
Cross-sectional inequalities by age
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England & Wales
Ratio Most : Least deprived 
by Carstairs quintile
Mortality
(2000-02)
Limiting long-term illness
(2001)
(c.f. Dibben & Popham, 2012 for England)
9DULDWLRQVE\DJHDQDOWHUQDWLYHDGGLWLRQDOµH[SODQDWLRQ¶
In addition to the cause±age & cause±deprivation 
UHODWLRQVKLSV«
Population migration may redistribute the population such that 
the health±deprivation relationship varies by age
Proposition based on:
 Distinctive age schedule of migration
 Types of areas people typically move from & to at different ages
 Migration process itself is health selective
Using ONS Longitudinal Study for England & Wales, 
residents in households:
 Aggregations of individuals by deprivation quintile at two time points «
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Age 10-19 in 1991 & 20-29 in 2001
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LLTI inequalities by age
 
Age 20-29 in 1991 & 30-39 in 2001
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Age 20-29 in 1991 & 30-39 in 2001
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Age 30-39 in 1991 & 40-49 in 2001
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Aged 30-39 in 1991 & 40-49
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 Age 40-49 in 1991 & 50-59 in 2001
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Age 40-49 in 1991 & 50-59 in 2001
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Age 50-59 in 1991 & 60-69 in 2001
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Age 50-59 in 1991 & 60-69 in 2001
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LLTI inequalities by age
 
Age 60-69 in 1991 & 70-79 in 2001
0
5
10
15
20
25
Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5
1991 2001
%
 
Pe
rs
o
n
s 
 
in
 
ea
ch
 
qu
in
til
e 
pe
r 
ye
ar
 
Age 60-69 in 1991 & 70-79 in 2001
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Age 70-79 in 1991 & 80+ in 2001
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Age 70-79 in 1991 & 80+ in 2001
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LLTI inequalities by age
Effect on inequality: putting people back
How might we use this information?
Cross-sectional investigations of health-deprivation 
relationships
 'LUHFW,QGLUHFWVWDQGDUGLVDWLRQRIWHQDOODJHRUµSUHPDWXUH¶
(excluding elderly)
 What if other age boundaries applied?
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Postscript
Migration through the life course has strong, repeated 
patterns of moves between differently deprived areas (and 
urban-rural)
 Re-aggregating individual records across quintiles shows LLTI 
inequalities greatest in mid life
 Longitudinal / cohort data with individual records linked to area type at 
different time points can show affect of deprivation trajectories, and / or 
accumulations of (dis-)advantage
For example:
 µ$OLIHFRXUVHDSSURDFKWRQHLJKERXUKRRGHIIHFWV¶with Jivraj, Murray & 
Nicholas at UCL; a range of health outcomes
 µ$UHDWUDMHFWRULHV	PRELOLWLHVDIIHFWLQJ&9'LQ1HZ=HDODQG¶ZLWK
Exeter & Shackleton in Aukland and Darlington-Pollock in Liverpool
References
Boyle P & Norman P (2009) Migration and health. Chapter 19 in The Companion to Health and Medical Geography Brown T, McLafferty 
S & Moon G (eds.). Wiley-Blackwell: Chichester: 346-374
Boyle P, Norman P & Popham F (2009) Social mobility: evidence that it can widen health inequalities. Social Science & Medicine 68(10): 
1835-1842
Boyle P, Norman P & Rees P (2004) Changing places: do changes in the relative deprivation of areas influence limiting long-term illness 
and mortality among non-migrant people living in non-deprived households? Social Science & Medicine 58: 2459-2471
Darlington F, Norman P & Gould M (2015) Migration and Health. Chapter 8 in Internal Migration: Geographic Perspectives and 
Processes (eds) Nissa Finney, Darren Smith, Keith Halfacree, Nigel Walford. Ashgate: Farnham: 113-128
Darlington-Pollock F, Shackleton N, Norman P, Lee, A & Exeter D (2017) Differences in the risk of cardiovascular disease for movers and 
stayers in New Zealand: A survival analysis. International Journal of Public Health DOI 10.1007/s00038-017-1011-4 http://rdcu.be/ua5A
Darlington F, Norman P, Ballas D & Exeter D (2015) Exploring ethnic inequalities in health: Evidence from the Health Survey for England, 
1998-2011.Diversity & Equality in Health & Care 12(2): 54-65
Darlington-Pollock F, Norman P & Ballas D (2017) Using census microdata to explore the inter-relationship between ethnicity, health, 
socioeconomic factors and internal migration. Chapter 24 in Stillwell, J (ed.) The Routledge Handbook of Census Resources, Methods 
and Applications: 320-333
Darlington-Pollock, F, Norman, P, Lee, A, Grey, C, Mehta, S & Exeter D (2016) To move or not to move? Exploring the relationship
between residential mobility, risk of CVD and ethnicity in New Zealand. Social Science & Medicine 165: 128-
140 doi:10.1016/j.socscimed.2016.07.041
Dibben, C. & Popham, F. (2012) Are health inequalities evident at all ages? An ecological study of English mortality records. European
Journal of Public Health doi:10.1093/eurpub/cks019
Norman P & Boyle P (2014) Are health inequalities between differently deprived areas evident at different ages? A longitudinal study of 
census records in England & Wales, 1991-2001. Health & Place 26:88-93 http://dx.doi.org/10.1016/j.healthplace.2013.12.010
Norman P & Darlington-Pollock F (2017) The Changing Geography of Deprivation in Great Britain: Exploiting Small Area Census Data, 
1971 to 2011. Chapter 30 in Stillwell, J (ed.) The Routledge Handbook of Census Resources, Methods and Applications: 404-420
Norman P & Darlington-Pollock F (2017) The Changing Geography of Deprivation in Great Britain: Exploiting Small Area Census Data, 
1971 to 2011. Chapter 30 in Stillwell, J & Duke-Williams O. Unlocking the UK 2011 Census: Handbook of Census Resources, Methods 
and Applications: Routledge: 404-420
Norman P (2016) The Changing Geography of Deprivation in Britain: 1971 to 2011 and Beyond. Chapter 11 in Champion T and 
Falkingham J (eds.) Population change in the United Kingdom: Rowman & Littlefield: London: 193-214
Norman P, Boyle P & Rees P (2005) Selective migration, health and deprivation: a longitudinal analysis. Social Science & Medicine 
60(12): 2755-2771
Norman P, Boyle P, Exeter D, Feng Z & Popham F (2011) Rising premature mortality in the UK s persistently deprived areas: Only a
Scottish phenomenon? Social Science & Medicine 73 1575-1584 doi:10.1016/j.socscimed.2011.09.034
Data suppliers
 ONS Longitudinal Study access via CeLSIUS is supported by the ESRC Census of Population Programme (award ref. H 507 25 
5179), the authors alone are responsible for the interpretation of the data (LS project clearance 30033 & 30163)
